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Agenda

e Company & services

e Data center as a customer

e Grid & Operation

e Energy market

e Options and recommendations
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Sankt Gallen, Saint G
Population: 79'341
Area: 39 km?2

675 m above sea level
Source: Wikipedia

1% of Switzerland from an energy perspective !
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Multi-utility - supply and service area
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Facts & Figures

Customers 45'340
Employees (FTE) 258
Revenue CHF 210 Mio.
Electricity 506 GWh
Natural Gas 946 GWh
Heat 68 GWh
Water 6.05 Mio. m3
FTTH Optical Termination Outlets/Buildings 24’125/ 4930
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Energiefluss Stadt St.Gallen EnK > i L L — II/////////
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Stadt 5t.Gallen
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Geothermal Power Plant Project St.Gallen
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Data center as a customer

e Large B2B customer (>1 GWhly)
e Established channel, key account manager
e High standards regarding stability, quality, MTTR

e Potential partner/prosumer
(district heat supply, emergency power generator, PV)

e Similar to: hospital, sport arena, factory
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GRID & OPERATION
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Ancillary services *) Ancillary services

Demand

*) Frequency control (primary control, secondary control, tertiary control)
Voltage support
Compensation of active power losses
Black start and island operation capability
System coordination
Operational measurement

The Energy Efficient HPC Working Group - Jul 29, 2015 12 Elektrizitat | Wasser | Erdgas | Warme | Glasfaser


http://www.swissgrid.ch

Electric power supply system - Structure

Transformer Transformer Transformer

End consumers

Coal Plant

Extra High Voltage
265 to 275 kV
(mostly AC, some HVDC)
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Abbildung 2: Entwicklung der Erzeugungskapazititen und Spitzenlast in Deutschland.
Farm = 400 kW Quelle: Eigene Darstellung nach BNetzA (2014a), BNetzA (2014b), BNetzA (2014¢).
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http://www.bmwi.de/BMWi/Redaktion/PDF/Publikationen/Studien/leitstudie-strommarkt-2015 property=pdf.bereich=bmwi2012.sprache=de.rwb=true.pdf

Wind Farm
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Example: Hospital

12 GWhly

Peak load: 3 MW

Emergency power: 500 kW, 520 kW, 900 kW
Combined heat and power units: 2 x 260 kW
Individual contract

Periodical personal contacts lgme
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Recommendations

e Respect N-1 rule (and Murphy’s law)

e Power from at least two transformers / cables

e Test your emergency power system on a regular basis
e Stay in personal contact with your utility

e Use the produced heat (if possible)

e Emergency power generators can be part of a virtual power
plant
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ENERGY MARKET
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Basics

e Customers are free to chose their energy supplier
e The price for electric energy is not constant over time

e Customers can buy a «mix» of energy
(renewable, fossile, nuclear)

e The reference price for electric power is fixed on the market

Forward- and Futuresmarket (OTC, EEX)
Spotmarket (standard products, hourly)
Intradaymarket (1/4 hourly)

Control energy market (primary, secondary, tertiary)
Market for CO, and green certificates
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Switzerland — electricity price
MNominal development of the electricity price 1990 - 2014

Househalds with WAT, industry and services without WAT

2680 ¢
= Household; 4,500 k\Wh per
anmnum

25

Household; 4,500 kWh with
a high proporfion of off-peak

20.0 -

Household; 13,000 KWh with
imterruptible application

17.5 -

Swiss ct/kWh

16.0 = Industry and Services;

150,000 kWh: low voliage

125

—— Industry 1.500,000 kWh;
usage perod 3,750 hours;
medium voltsage

.ill
FELELLSET LSS
Source: Association of Swiss Electricity Companies (VSE)

Data basis: VSE 1990-2009, EICom 2010-2014
https://www.strompreis.elcom.admin.ch/
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Spot market price / futures

Berechnete Schweizer Jahresfutures
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Source: www.energieplattform-ag.ch
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Electricity prices for industrial customers, June 2014

(EUR per kWh)

Cyprus
i atta
[taly
Ireland
Slovakia
Greece
Lithuania
Spain
FPortugal
Latvia
Austria

Germany

Euro area (EA-17)
LInited Kingdom

Belgium

Denmark,

Czech Republic

Lixembourg

Estonia

Slovenia
Hungany
Metherlands
France
Croatia
Foland
Romania
Bulgaria
Sweadan
Finland
Mornay
Turkey
Maontenegro

FYR of Macedonia

m Taxes and levies other than VAT

m Basic price (without taxes and levies)

|[1}Annual consumption: 500 MWh = consumption = 2 000 MWh. Excluding VAT.

Source: Eurostat (online data code: nrg_pc_2058)

http://ec.europa.eu/eurostat/statistics-explained/index.php/Energy price statistics
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Procurement model for large customers

beschaffung» /
dcurement

ontract)

ith the local supplier
portfolio management

versorgung»
d tariffs)

complexity
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Cost components (large enterprise)

£

2 —— 6.21 Rp./kWh

= Energie

=

2 Netznutung — 4.63 Rp./kWh

o (ohne SDL)

3

S 0.54 Rp./KWh
I SDL " _1.10 Rp./kWh

KEV e
ooc [ITARgaBeR I 0.70 Rp./kWh

ETH | EEH | Power Markel | Gaslreferal: Strombeschaffung Migros
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Phases

Long-Term

® Langfristprognose

w Verbrauch » Anhand der Kurzfrist-
prognose beschaffte

Energie

Stadt St.Gallen 4
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Short-Term

Verkaufen
20 | Kaufen
Kurzfristprognose

HEEEERR R R R R R R R R R R R RRRR R AR RERRRRERRREL!

aufgrund Abbildung:

After-Day

) o _ mAusgleichsenergie
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GRID SUPPORT SERVICES MARKET

TSOs/DSO0s

System stabllity Balancing Adequacy Emergency and
services market market system
restoration

- Frequency services - Reserves
services

- Voltage services

Bllateral / OTC

Power Exchanges

Years/Month/Week Ahead Day Ahead Intra Day

Explicit Auctions Implicit Allocation Implicit Allocation

Real-time delivery Season/Month/Week Ahead

Physical and/or Financial Transmisslon Rights Price Coupling Continous Trading
S

& OTC: Over The Counter trading

¥ Housenolds Inaus Buslness 4% Transport .
i - e j‘[‘ Wind energy ’ Blomass 4 Hydro power &8 pnotovoitalc )4;\0cwn L cHP ana gas

i‘ wind energy ’ Blomass 4 Hyaro power B8 protovoitale )‘)\ocean u. CHP and gas

24 Hyaro pump storage Batteries
DSM: Demand Side Mar W H o\ Electric car & Industry
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Value chain for electricity procurement

Long term forcasting >

Define hedging strategy >> Structure profile >> Execute hedging strategy >

) Re-adjust hedge )) Luidy cascading ) AdUsL

D-1 forecast >> D-1 hourly residual profile purchasing >

Intraday forecast adjustment >-

Source: ETH Zurich, Power Systems Lab, Gaudenz Koeppel
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Load profile — price curve

Price
[EU/ kWh]

> Time

Load profile A Load
(kW] Energy A = Energy B

Costs A> Costs B

Area = Energy

> Time

Load profile B Load
[kW]

Area = Energy

> Time

g

N

o Period
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Typical load profile
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Load peaks determine cost for net/grid usage

=
2,
L
2
O
o
v
. ' 0 1 T L L 4 L4 1 A L4 L} | L) g .. 1 1 T 1 T LS 14 L} T
ox Qe e o820 o820 0w 200 ux 1800 L 2o o) QW 20
0801 20 o801 01 601201 oA 01 201
N
7~
Time of day
- The Energy Efficient HPC Working Group - Jul 29, 2015 29 Elektrizitat | Wasser | Erdgas | Warme | Glasfaser



ug Lawrence Livermore National Laboratory | 5 | g ‘ S | w
Sankt Galler Stadtwerke

Recommendation

e The better your forceast the better your price

e Flexible loads can help to reduce energy costs

e (Price-) risk avoidance is not for free

e Try to get different offers and compare them in detalil

| rr‘I- oy /, 30 Elektrizitat | Wasser | Erdgas | Warme | Glasfaser



ug Lawrence Livermore National Laboratory | S | g ‘ 5 | W

Sankt Galler Stadtwerke

Conclusion

e A datacenter is an important customer & partner
of your local utility and your energy supplier

e The local utility plays an important role in your business
continuity plan

e Today’s market for electric energy is very unpredictable —
this will not change in the next years
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Thank YOU !
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